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(57) ABSTRACT

This imvention provides an electrical connector, which
includes an 1nsulating base, a plurality of conductive termi-
nals and two securing elements so as to electrically connect
and secure to a circuit board for coupling with a matching,
electrical connector. The insulating base has a body and a
connecting portion connected to one side of the body. The
body has a coupling face, a first face and a second face
disposed adjacent to two opposite lateral edges of the
coupling face, and two positioning grooves disposed at two
opposite end portions of the body and sunken toward the
second face relative to the first face. The securing element
has a connecting end and a securing end. The connecting
ends of the securing elements are respectively fitted 1n the
positioning grooves such that the securing end of each
securing element 1s exposed from the coupling face of the
insulating base. Due to the difference 1n depths of the
positioning grooves 1n the insulating base, the securing ends
of the securing elements and the first face of the insulating
base are spaced apart by different distances, thereby achiev-
ing an elfect of staggering of the securing ends relative to
cach other.
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ELECTRICAL CONNECTOR WITH
STAGGERED SECURING ELEMENTS

FIELD OF THE INVENTION

This 1nvention relates to an electrical connector, more
particularly to an electrical connector having securing ele-
ments that are arranged 1n non-symmetrical form.

BACKGROUND OF THE INVENTION

FIG. 1 1s a schematic view of an electrical connector 1 and
a circuit board 2 in an assembled state. The electrical
connector 1 includes an insulating base 10, a plurality of
conductive terminals 11 received in the insulating base 10
and two securing elements 12 positioned on the insulating
base 10. The insulating base 10 has a body 100, an insert
portion 101 connected to one side of the body 100 for
coupling with a matching electrical connector (not shown),
and a coupling face 102 disposed on the other side of the
body 100 opposite to the msert portion to contact the circuit
board 2. The conductive terminal 11 has a contact end 111
and a coupling end 112 opposite to the contact end 111 such
that the contact end can be exposed from the insert portion
101 and that the coupling end 112 projects and exposed from
the coupling face 102. Further, two securing elements 12 are
respectively disposed on two symmetrical sides of the
coupling face 102 of the body 100 and project outwardly
from the coupling face 102. During assembly of the elec-
trical connector 1 and the circuit board 2, the circuit board
2 15 provided with solder holes 21 corresponding 1n position
to the coupling ends 112 of the conductive terminals 11,
respectively, and securing holes 22 corresponding 1 posi-
tion to the securing elements 12, respectively. By 1nserting
the coupling ends 112 of the conductive terminals of the
electrical connector 1 into the solder holes 21 1n the circuit
board 2, and by inserting the securing elements 12 of the
clectrical connector 1 into the securing holes 22 1n the circuit
board 2, after furnace reflow, electrical connection and
securing of the electrical connector 1 and the circuit board
2 can be simultaneously achieved.

However, since the molding device, process, assembly,
etc., employed by the conventional electrical connector 1 are
fixed, 1n particular the securing elements 12 are generally
mounted on the insulating base 10 in the same manner as the
conductive terminals 11 and are arranged on the coupling
face 102 of the msulating base 10 1n a symmetrical manner,
1.€., the 1imaginary line 13 of the two securing elements 12
1s generally parallel to an axis 14 passing through the
coupling face 102 of the insulating base 10. However, 1n
case there 1s a special specification requirement for the
securing elements 12 to be offset from the msulating base 10
In a non-symmetrical manner, due to the many factors
involved 1n the manufacturing process, €.g., specially made
molding devices and processes for particular specifications,
the costs of manufacturing such type of electrical connectors
will be considerably increased. Besides, the design 1s
directed to the specification of only a single electrical
connector, and there 1s a lack of flexibility in application.

SUMMARY OF THE INVENTION

Therefore, the main object of the present mnvention 1s to
provide an electrical connector structure that includes secur-
ing elements 1n a staggered arrangement, and that can adapt
to produce an arrangement of securing elements with dif-
ferent amounts of staggering to thereby provide flexibility in
application, without the need to considerably modily the
molding device and manufacturing process.
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2

Accordingly, the electrical connector of the present inven-
fion mncludes an insulating base, a plurality of conductive
terminals and two securing elements so as to electrically
connect and secure to a circuit board for coupling with a
matching electrical connector.

The 1nsulating base has a body and a connecting portion
connected to one side of the body to contact a matching
clectrical connector. The body has a coupling face disposed
proximate to the circuit board, a first face and a second face
disposed adjacent to two opposite lateral edges of the
coupling face, and two positioning grooves disposed 1n two
opposite end portions of the body and sunken toward the
second face relative to the first face such that the positioning
grooves are respectively formed with insert slots in the first
face, and the depths of the two positioning grooves that are
sunken from the first face toward the second face differ by
a certain distance.

The conductive terminal has a contact end and a coupling,
end. Each of the conductive terminal 1s positioned 1n the
insulating base such that the contact end 1s disposed on the
connecting portion of the insulating base to electrically
contact the matching electrical connector and that the cou-
pling end 1s exposed from the coupling face of the insulating

base to electrically connect with corresponding contacts on
the circuit board.

The securing element has a connecting end and a securing
end opposite to the connecting end. The connecting end of
cach securing element enters via the insert slot i the
insulating base to fit into the positioning groove such that the
securing end of each securing element 1s exposed from the
coupling face of the insulating base to secure to the circuit
board. Since the relative depths of the positioning grooves 1n
the 1nsulating base are different, the securing ends of the
securing elements and the first face of the 1insulating base are
spaced apart by different distances so that an 1maginary
connecting line connecting the securing ends of the two
securing elements extends 1n a direction different from an
extending direction of the first face, thereby achieving an
elfect of staggering of the securing ends of the two securing
clements relative to each other.

BRIEF DESCRIPTION OF THE DRAWINGS

The organization and manner of the structure and opera-
tion of the invention, together with further objects and
advantages thereof, may best be understood by reference to
the following description, taken 1 connection with the
accompanying drawings, wherein like reference numerals
identify like elements 1n which:

FIG. 1 1s a schematic view of the structure of a conven-
tional electrical connector, 1llustrating its assembly relation-
ship with a circuit board;

FIG. 2 1s a schematic view of the structure of a preferred
embodiment of an electrical connector according to the
present invention, illustrating its assembly relationship with
a circuit board;

FIG. 3 1s a schematic, partly enlarged assembled view of
an 1nsulating base and a securing element of the preferred
embodiment;

FIG. 4 1s a schematic view of the securing element of the
preferred embodiment taken from another angle; and

FIG. 5 1s a bottom view taken from a bottom side of the

circuit board after assembly of the preferred embodiment
with the circuit board.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

While the invention may be susceptible to embodiment in
different forms, there 1s shown 1n the drawings, and herein
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will be described 1n detail, a specific embodiment with the
understanding that the present disclosure 1s to be considered
an exemplification of the principles of the mmvention, and 1s
not 1mtended to limit the invention to that as illustrated and
described herein.

Referring to FIG. 2, a preferred embodiment of an elec-
trical connector 3 according to the present invention 1s
shown to include an insulating base 30, a plurality of
conductive terminals 31 and two securing elements 32 such
that the electrical connector 3 can be connected electrically
and secured to a circuit board 4 for coupling with a matching
electrical connector (not shown).

The 1sulating base 30 has a body 300 and an insert
portion 301 connected to one side of the body 300 and
projecting therefrom to contact the matching electrical con-
nector. The body 300 has a coupling face 302 proximate to
the circuit board 4, a first face 303 and a second face 304
disposed adjacent to two opposite lateral edges of the
coupling face 302, respectively, and two positioning grooves
305 disposed on two opposite end portions of the body 300
and sunken toward the second face 304 relative to the first
face 303. The coupling face 302 1s disposed on the other side
of the body 300 opposite to the msert portion 301. Referring
further to FIG. 3, the positioning grooves 305 are defined by
a bottom wall surface 3053 that sinks into the body 300
relative to the first face 303, and a first side wall surface
3051 and a second side wall surface 3052 disposed adjacent
to two opposite sides of the bottom wall surface 30353,
respectively. Each positioning groove 305 forms an insert
slot 3054 1n the first face 303, and forms an opening 30355
in the coupling face 302. In addition, as shown in FIG. §, the
two positioning grooves 305 are sunken from the first face
303 toward the second face 304 to depths that differ by a
certain distance. The first side wall surface 3051 is further
provided with a retaining portion 3056 that 1s sunken
relative to the first side wall surface 3031.

The conductive terminal 31 has a contact end 311 and a
coupling end 312. Each conductive terminal 31 1s positioned
in the insulating base 30 such that the contact end 311 1is
disposed on the msert portion 301 of the 1nsulating base 30
to electrically contact the electrical connector. The coupling
end 312 projects from the coupling face 302 of the insulating
base 10 to electrically connect with the circuit board 4.

With reference to FIGS. 3 and 4, the securing element 32
has a connecting end 321 and a securing end 322 opposite
to the connecting end 321. The connecting end 321 of the
securing element 32 1s provided with a retaining projecting
block 3211 corresponding 1n position to the retaining portion

3056.

During assembly, as shown 1n FIGS. 2 and 3, the con-
necting end 321 of each securing element 32 enters through
the sert slot 3054 1n the insulating base 30. The securing
end 322 of each securing element 32 1s exposed from the
coupling face 302 of the insulating base 30 via the opening
3055. By means of the retaining projecting block 3211 that
can fit into the retaining portion 3056 to generate
interference, the connecting end 321 of the securing element
32 can be 1nserted into the positioning groove 305 to be
positioned therein such that the securing element 32 will not
slip from the positioning groove 305 via the opening 30535.
Referring further to FIG. 5, since the two positioning
grooves 3035 1n the msulating base 30 have different depths
relative to the first face 303, 1.e., the bottom wall surface
3053 of each positioning groove 305 has a different height
relative to the first face 303. When the connecting end 321
of the securing element 32 1s inserted into the positioning
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groove 305 via the insert slot 3054 to contact the bottom
wall surface 3053 of the positioning groove 303, the secur-
ing ends 322 of the two securing elements 32 are spaced
apart from the first face 303 of the insulating base 30 by
different distances. Therefore, when the electrical connector
3 1s assembled to the circuit board 4, an 1maginary connect-
ing line 33 connecting the securing ends 322 of the two
securing elements 32 will not be parallel to an extending
direction 34 of the first face 303 of the insulating base 30
because the positioning grooves 305 have varying depths,
which 1s different from the conventional electrical connector
having the design of symmetrical securing elements, thereby
achieving the effect of staggering of the securing end 322 of
the two securing elements 32. Hence, the coupling ends 312
of the conductive terminals 31 of the electrical connector 3
and the securing ends 322 of the securing elements 32 can
be 1nserted respectively into the solder holes 41 and the
securing holes 42 1n the circuit board 4 to thereby establish
connection. An advantage of such a design 1s that, by
varying the depths of the positioning grooves 305 relative to
the first face 303, the securing ends 322 of the securing
clements 32 can be staggered apart at different distances.
Thus, without the need to modily the manufacturing process
considerably, the specification requirement that the securing
ends 322 of the securing elements 32 have different amounts
of staggering can be accommodated.

While a preferred embodiment of the present 1nvention 1s
shown and described, it 1s envisioned that those skilled 1n the
art may devise various modifications of the present mnven-
fion without departing from the spirit and scope of the
appended claims.

What 1s claimed 1s:

1. An electrical connector, which 1s electrically connected
and secured to a circuit board for coupling with a matching,
clectrical connector, the electrical connector comprising;:

an 1nsulating base having a body and an insert portion
connected to one side of the body to contact the
matching electrical connector, the body having a cou-
pling face disposed proximate to the circuit board, a
first face and a second face disposed adjacent to two
opposite lateral edges of the coupling face,
respectively, and two positioning grooves disposed on
two opposite end portions of the body and sunken
toward the second face relative to the first face such that
cach of the positioning grooves forms an insert slot 1n
the first face, depths of the two positioning grooves that
are sunken from the first face toward the second face
being different by a certain distance;

a plurality of conductive terminals, each of the conductive
terminals having a contact end and a coupling end, each
of the conductive terminals being positioned in the
insulating base such that the contact end can be dis-
posed on the insert portion of the insulating base to
clectrically contact the matching electrical connector
and that the coupling end 1s exposed from the coupling,
face of the 1nsulating base to electrically connect with
corresponding contacts on the circuit board; and

two securing elements, each of the securing elements
having a connecting end and a securing end opposite to
the connecting end, the connecting ends of the securing
clements entering via the insert slots 1n the msulating
base to fit into the positioning grooves, respectively,
such that the securing ends of the securing elements are
exposed from the coupling face of the insulating base
to be secured to the circuit board and that, due to the
difference in relative depths of the positioning grooves
in the 1nsulating base, the securing ends of the securing
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clements and the first face of the imsulating base are
spaced apart by ditferent distances so that an 1maginary
connecting line connecting the securing ends of the two
securing clements extends 1n a direction which 1s
different from an extending direction of the first face of
the 1nsulating base, thereby achieving an effect of
staggering of the securing ends of the two securing
clements relative to each other.

2. The electrical connector as claimed 1n claim 1, wherein
cach of the positioning grooves 1n the insulating base is
defined by a bottom wall surface that 1s sunken 1nto the body
relative to the first face, and a first side wall surface and a
second side wall surface disposed adjacent to two opposite
sides of the bottom wall surface, respectively, the first side
wall surface being further provided with a retaining portion
that 1s recessed relative to the first side wall surface, the
connecting end of the securing element being further pro-
vided with a retaining projecting block corresponding in
position to the retaining portion, the retaining projecting,
block being received 1n the retaining portion to generate
interference such that the securing element can be secured 1n
the positioning groove.
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3. The electrical connector as claimed 1n claim 2, wherein
the positioning groove 1n the msulating base 1s formed with
an opening 1n the coupling face such that the securing end
of the securing element can pass through the opening to be
exposed from the coupling face.

4. A housing for an electrical connector, comprising;:

an 1msulating base having a body, the body having a
coupling face for mounting on a circuit substrate, a first
face and a second face disposed adjacent to two oppo-
site lateral edges of the coupling face, respectively, and
two positioning grooves disposed on two opposite end
portions of the body and sunken toward the second face
relative to the first face such that each of the positioning
orooves forms an insert slot for receiving a securing,
clement, the depths of the two positioning grooves that
are sunken from the first face toward the second face
being different.
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